Moreover, by replacing nitrogen for oxygen, oxynitride perovskite compounds were also synthesized [1] . They present original properties compared to their parent oxides, such as an absorption in the visible region resulting in colored materials with potential applications in the fields of visible light-driven photocatalysis [2, 3] and pigments [4, 5] , or very high permittivities ranging from some tens to several thousands [6] [7] [8] . The dielectric behavior of perovskite oxynitrides is currently the subject of many studies; a relaxor-type ferroelectric behavior has been proposed, which would originate from an O/N order in the perovskite structure [9] [10] [11] .
We have already reported on LaTiO 2 N perovskite oxynitride material synthesis and its dielectric characterization in low and high frequencies. Because of the specific difficulties encountered in the sintering of oxynitride materials [6, 12] , thin films deposition appears as a 3 reasonable alternative to provide dense samples on which measurements are possible.
Furthermore, thin films can be easily integrated in planar devices. LaTiO 2 N films were obtained by reactive sputtering deposition of an oxynitride [13] or an oxide [14] target. In both cases, the use of nitrogen rich plasma was necessary to produce oxynitride films. Despite their high permittivities, LaTiO 2 N thin films did not show any ferroelectric behavior similar to the one of the oxide La 2 Ti 2 O 7 parent [15] . Considering that La 2 Ti 2 O 7 has a very high Curie temperature (T C = 1461°C) [16] , our approach was to combine it with Sr 2 Ta 2 O 7 , a ferroelectric analog that exhibits a low Curie temperature (T C = -107°C) [15] , in order to synthetize a ferroelectric oxide with a T C value close to the ambient temperature and thus benefit from high values of permittivities. From the work of Nanamastu on solid solutions (1-x)Sr 2 Ta The depositions were performed by reactive radio-frequency magnetron sputtering using the oxide target sputtered under oxygen or nitrogen rich plasma. The influence of the reactive gas on the structural, morphological and optical characteristics was investigated.
Since the targeted composition is not reported in literature, our work is compared to the deposition of related compounds: Sr 2 (Ta,Nb) 2 O 7 deposited by chemical route [17] , Sr 2 Ta 2 O 7 elaborated by chemical route [18] [19] [20] or atomic vapor deposition [21] [22] [23] and SrTaO 2 N thin films deposited by nitrogen-plasma assisted pulsed laser deposition [24] . In the present study, 
MATERIAL AND METHODS
The deposition of films was made by reactive radio frequency magnetron sputtering in a Plassys MP450S reactor using an oxide target with the (Sr 0.99 La 0.01 ) 2 PTS diffractometer (CuK α1 radiation). From the θ−2θ scans of the films, a Lotgering factor is calculated, defined as F = P F -P P / 1-P P [26] , with ( F ) relative to the compound in thin film form and ( P ) in powder form, and P = I 110 /(I 110 + I 022 ) or P = I 004 /(I 004 + I 200 ) for oxide or oxynitride films, respectively (I hkl : intensity of a (hkl) diffracted peak). This factor is used to quantitatively compare the orientation rates of different films; it can vary from 0 (nonorientation) to 1 (complete orientation). The mosaic spread of the crystallites around the direction of orientation was also characterized by the full width at half maximum (Δθ) recorded in ω-scans. ϕ-scans were performed to verify the epitaxial growth of films.
RESULTS

Deposition rate
The sputtering deposition rate of the SLTT-25O 2 film which is deposited with 25
vol.%O 2 in the discharge is equal to 45 nm/h. The deposition rate of the films deposited with 
Band gap and chemical composition
The band-gap values have been determined from the UV-Visible transmittance spectra.
The evolution of E g as a function of the dinitrogen percentage in the plasma is displayed in The nitrogen content in films (at.%N film ) was probed by EDS (Table 1) and is shown in sample also presents a Sr/Ta ratio near 1.
Crystallization
The θ−2θ diffractograms of two representative samples (SLTT-25O 2 and SLTT-7N 2 )
are given in Figure 4 . orientation of the film. This is supported by a Lotgerin factor F = 0.534 and a value Δθ = 2.4° on the (004) peak (Table 1 ). The other films deposited under dinitrogen are all indexed in accordance with SrTaO 2 N with a preferred (001) orientation ( Figure 6 and Table 1 ). The Besides these considerations, the highest Lotgering factor (F = 0.998) and narrowest
Δθ peak (Δθ = 1.7°) are obtained for the film deposited at vol.%N 2 = 5 ( indexation and, in this case, the film presents a dual orientation, along the <201> and <002> directions, with Lotgering factors F' = 0.351 and F" = 0.463, respectively.
Surface morphology
The surface morphologies of the two representative samples are shown in Figure 9 .
The oxide SLTT-25O 2 sample presents a very smooth surface (Figure 8a ), whereas fine rounded grains with diameter around 100 nm are observed for the SLTT-7N 2 film (Figure 8b ).
The latter morphology is observed for the other oxynitride films except for the SLTT-1N 2 film which presents random platelet acicular grains, approximately 500 nm in dimension ( Figure   8c ). This peculiar microstructure can be related to a more pronounced polycrystalline structure of the film as underlined by XRD. This type of morphology is seen on the SLTT-0N 2 sample and can be related to its polycrystalline or dual oriented growth following the two possible indexations for this sample. No remarkable morphology has been observed for SLTT-5N 2 (Figure 8d ), in particular we did not notice any grains rotated at 45° as evidenced by XRD. in perfect agreement with the value reported on pure SrTaO 2 N powders and crystals [4, 29] and is close to the value E g = 2.27 eV reported on thin films [24] . Nitrogen-substoichiometric films are deposited when using vol.%N 2 5. We assume that they crystallize in a SrTaO 2 Ntype tetragonal cell, slightly larger than the stoichiometric one. titanate, tantalate or niobate layered perovskite materials [31] . Assuming constant oxidation states for the cations, in particular for Ta (+V), the different n values will be attained by adjusting the oxygen and nitrogen contents, keeping the total anionic charge equal to -7 for electroneutrality. The nitrogen content will decrease as n decreases. The maximum nitrogen content is related to n = and corresponds to the stoichiometric (Sr,La)( Ta . In that case, the structure is made by the stack of four (Ta,Ti)O 6 octaedra separated by interlayers containing Sr (and La) and O atoms. In between, different n values may be envisaged for nitrogen containing materials and will correspond to the present nitrogen-substoichiometric films. In these compounds and for high enough n values, oxygen and nitrogen-containing interlayers repeat aperiodically and their XRD signature is that of a perovskite structure [31] . ) resulting from anionic oxygen vacancies in the sample [32] arising from its deposition in pure argon. Further than the existence of unoccupied conduction levels in the band-gap, leading to a sub-band gap absorption and a darkening of the compound [33] , here, the influence of the anion vacancies on the optical properties can be critical since the bandgap value of SLTT-0N 2 (E g = 3.65 eV) is also reduced compared to SLTT-25O 2 (E g = 4.75 eV).
DISCUSSION
In view of an integration of the oxide and oxynitride films in miniaturized and/or agile planar antennas, the next step of our study will be the measurement of the dielectric characteristics of films in low and high frequencies.
CONCLUSIONS
The objective of this study was to synthesize perovskite (Sr,La)-( Ta 
